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PURPOSE: To obtain high luminous efficiency by using an epitaxial substrate 
wherein adjacent lateral direction growth parts having no dislocation are bonded, 
as the substrate for a light emitting diode LED. 

CONSTITUTION: By usual epitaxial growth method, a PN junction is formed 
from a substrate 1 subjected to lateral direction growth, and an LED is formed. 
In this case a dislocation 6 may happen to exist in a window part 7 of an 
insulating film 2 of an epitaxial growth layer 3 obtained by a first lateral direc- 
tion growth. When an insulating film 2' is formed in the upper part of the 
dislocation 6 existing in the window parts 7, and lateral direction growth is 
again performed by arranging new window parts 7' in the part having no disloca- 
tion, the propagation of dislocation from the substrate 1 is perfectly shielded 
for an obtained epitaxial layer 3', so that an epitaxial layer in which dislocation 
practically does not exist can be obtained. Thereby high luminous efficiency 
can be obtained. 
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PURPOSE: To speed up the luminescence level test for each luminescent color 
by installing a means for judging quality by comparing the output of a photo 
detecting part and the control output of a test controlling part. 

CONSTITUTION: A photo detecting part 6 is constituted of an optical fiber connec- 
tion part 6-1 and a voltage comparing part 6-2. The optical fiber connection 
part 6-1 outputs a voltage signal subjected to photoelectric conversion according 
the optical level of emitted light received by a plurality of photo detectors 
Pl-Pm of each color, arranged so as to face each other in dark boxes Bl-Bn, 
for each end part of each optical fiber. In a voltage comparing part 6-2, the 
voltage signal is inputted to voltage comparators Al-Am to which a predeter- 
mined threshold value is applied, and a detected signal is outputted only when 
the inputted voltage signal is larger than the threshold value. A quality judging 
part 7 compares the control signal by which a test controlling part has 
performed luminescence control with a result signal which an optical detecting 
part 6 has outputted. When the two signals coincide, a pass indication is dis- 
played. When the two signals do not coincide, a fail indication is displayed. 
Thereby the luminescence level test for each LED element for each color can 
be performed in a short time. 





la: connector. 1: printed board unit. 2: light emitting diode 
array {LED array), 2-1.2-2....2-n: light emitting diode (LED). 
4.4-1.4-2....4-n: optical fiber. 5: optical fiber coupling part. 
5-1: housing, 5-2: resin 
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PURPOSE: To effectively perform polarizing process for imparting piezoelectricity, 
by using matrix resin having heat resistance higher than the Curie point of 
powder piezoelectric material. 

CONSTITUTION: Powder piezoelectric material like PZT used as filler, and ma- 
trix resin, e.g. cermet resin, having heat resistance higher than the Curie point 
of the piezoelectric powder are kneaded and molded. This molded material 
as composite piezoelectric material is polarized. In this process, after the molded 
material is turned into a postcure state, it is heated at a temperature higher 
than the Curie point, e.g., at 330-350 8 C, and gradually cooled while polarization 
electric field is applied. Hence only titanate zirconate PZT as filler passes 
the Curie point upward and downward under the intense electric field. During 
the process, polarization of domains is arranged in order and polarization is 
performed. When the highest heating temperature and the thermal hysteresis 
are in the above range, characteristics of the matrix material resin are not 
changed. Thereby polarizing process for imparting piezoelectricity can effectively 
be performed. 



# ■ $ 

/ v. 

(19) B^mm^Jf ( J P) (12)^tF. P^F Q (B2) (ll)#fftBH2^#-5§ 

#^¥6-105797 



(24)(44)&fcB 6 ^(1994) 123210 



(51)Int.Cl. 5 ^S'JIB-^ /tF^SS#^ FI 

H01L 33/00 B 7376-4M 



7 (^51) 



(20 as 




-272028 


(71)ffl 


ISA 


999999999 


















(22)itiS 


SB 


¥(1989)10^ 19B 






JKJ«««K2*niTB13* 


9^ 








(72)38 




« 




(65) »a 




#F?8¥3- 133182 






fl«ttrra# 1783—42 




(43) AT* 


IB 


¥fi£3^(1991) 6fl6a 


(72)38 


















rfT*^T» SSl 505 
























(72) « 




ft* 














«f3i»«X rfr**T«*Sl 505 
























(74) ft 


1A 





















(54) mw<n&m ¥*#s«;ROME-©S3g2rffi 



5¥&#Xfcf:5'=^->^Jl<'?XA. 
[fflM&R3] fl3-&«*S»#Xt:^+->^;UriE*H)ft«, £ 
X 10' IB/cm' ^TO'J >itJJ')'y&-V$>Z>Z.t 

i 



10 



W\ X tf iS7 + -> +■ Kit) ±sa«t«K 

egg $ c t t -r % ¥«^*«©fiJcS^ffio 

«±fc:. S&KXfc!**->*;i/J«fiK«fc?>PN8&<&£JBj« 

SSgLT. *^IBSS-r*affl5«tOJ«fiLfcXlf^*->^ 

JHSS# 4: LT-M L fcfl:^* ¥##X tf * * -> v 




r ' ( 2 ) 

3 

SfcSSft^-f I 4 (LED) tt. 7>7\ 

^nT*0, ^«E{b-&^*Sft:®GaP, GaAs. GaAlAs 

LEDJ4#«ftStE±»CWK#*SilSXt!^^5/^;i/riES 
Sit, PNtt^SJg*T*^4:fwJ:0^»B*fpJ6RL,T^ 

b^u ±Exs-cteffl-r*«e»a6««, a^LEc^ 

tffl^< Sxtr**->*;i/j«fiJifc:5l€rai<")fc». xtr 

brus^-tn^ma^s. c*>n 

Tt-tr > ^ - 1. b T« < £ £ \z <k 0 Wm £ ffiT $ tffc 0 . 
lit CJttJB bTm^-ftSigTS -a-^mEc#tttc»^ 

^i^'-e^^c b^b. ^T«GaPS««LECffi-ef^e» 
TH4 fcCDTteEPD^lO 4 ~ 2 X 10 s <B/cm J T$> 0-hfr& 

SfcInGaP«©fill£«fflXlf**->WPJfc*S-&-5« 

a«txtr^*->-v;i'**«o* : f3t»c*«it«fc- 

&b&^*§-&, *«<hxe^->*;Ms£fiJI<h©|f®K: 

tAtHSftSJJSj&tf&S. 50 



^¥ 6-105797 
4 

TLED#tt ©&» £ HI -5 © a<#38 93 (?) B * & . 

©^ffixh^^v-wi/fiicfttc&^T. v»*3«>*«^j« 

c&Stlfco (T. Nishinagaet. ol. Japanese Journal of A 
pplied PhysicsVol 27. NO. 6 L964~967 (1988) ) „ CI 

nimx^izmmtf&zmiz, mf&gkm&mm\z<&%.jj 

ta*?Wfcxtr^*->^ji/jac*sff«:5*feTr. 
^Sj&*S«©^,fl*#fe#tt£ffl ^TJ|i«JI*iSji 

-So *©isa*«5S»fciigaowfffiHiixT*bfco** 

$ 3 Hfc*SlriTfl;£W¥i9#»R 1 ±fc»*MMii 2 
at. *-©— »#&BSbT3K»7£a9!tt5. £©«fc-5 
KUT£«±Kxe**->*;W£*£fT&'5£, *«ic 
spfrfcSfrlRjKJSfcBU £©(&. S&*©iK<i6©*g|$# 

*©e&£#m»fc*«3i**££a*-c&.5. 

oy%mz&r> x# ens^a^fi 3 ©&&&««# < 

Tt>2 xlO'fH/W J^T«fc^-5. 

(-J: d xmw>is.< wtt©j§:^LED^#e.n-5 e. 

l00Aimgg©ffl:g^fc©-T?J&9, i©±tC^Xtf^ 

«ira«Kffl^Ta#©xtr^^r->^;uj«fi*jS7TN» 
ife-r, on) ®±tc 

&^£/B^T/¥£200~400nm<DSiO, fI2 Srf^fi£-r-5 

(XS (b) ) . ^C7^MJVMffl^TMitf<2 
TT>*fS]{C'Pad = 2 /zm. r B 1RiD=100Mmg^{C^ 
SB 7 s&w-sanx^fi^ (II (c) ) „ iPXtt©S* 



' ( 3 ) 

5 

£fc**>flfc#|6]J*:ft©fl>tfa*;fc£< UZ>fctbT°$> K) , $5 

< -r* c £Ts8»£ttr*##fflj**»#©jts** < 

b T 1 0~ 500 u mTigffil 3 !&B^& £ . 

&fc£©SKWS#^*S^ttfc#*Sa*K±fc. w>t« to 
ffcfflX tf * -> * JUSfift K «fc o T«^[6]fi!c*SrfTo T 
*#GHfcSI8S 3 (IS (d) ) . MlH^t 

DfflcDPNj*-&$^fiK-r^>xfcf^^-> j r;i/^^ff v> (i 

S (e) ) i|ii#:ii;^*->ir;i'flAS»5. *t£fi] 
bfc*«fi, iiS©^SSS.S1£<t±<|i|*ai 

£©^CbTflM&bfcLEDXfcf:?^>*;i^XA«, 

tR»&acsio,it*i»*bfc»fcai!f©*te7f, Wffifl? 

S^BH^frli. LED^&ftMSbTfc&l^ (Ig 
(f) ) o 

Bl±CDXeTffJ«bfcGaPieiSkfiLED©«5ta*tt. 3ft 
fCjSSLEDX tf ^ =¥■ -> V * ff o t> © (C it ^X^J 

30 

*¥##^*bfc^*>©&&«fa-e ! b&<, flUt'Si.N 

,mo,^fflir^ri^Tt, sfcw. mo, Ta. mm 

±ETtt«t*I^IJ«fiS 1 0fT? WCO<ATt&lMbfc^\ 

#e.nsxtf^^>'^j^sji3 ' 
6©effi©e«*«^KaHwan. *K#>fc«ii£&©x 
tf^^->r>ii/fi£fiS*M#e>n-5). c©ct^^^Pis©ai^ 



^¥6 - 1 0 5 7 9 7 
6 

*#S#»l!T€r*ffc£*l^iB#iaGaP, InP, InGaP^ 

£Jg-&S-frfcXtf**->^;««£ffr&U LEDfflSS 

#*iJli©3Btt*^©«it:*teK:J:*^M0!l£. GaP*fi» 

5feT. GaPi^ilSS 1 © (111) X/17^S5: 
fflV^TJ5^400niD©SiO 2 K2 (IS 

(b) ) . 7*h'jyfeSffl^T<2TT>*l*Hr«d 
= 2 Mm. r5R5D = l00j!imtC®SB7 *a&WSJniSrfr 

ofc (xe (c> ) . 

J|6|K2TT>t bZi©te;GaP (111) B®£flJUfc*§ 

£rtt. c©#ftfc££SWfc«£K:* , b*#isjifcS©# 

< is.* fz tt>T'$> z> o 
&££©«* 7 Stt^SiO, « 2 

ttfflxtf^=t->^;u**Sfc:<tt3T«*iSifiK*Sff 
^TTO^f B 3$it (IS (d) ) „ ^ffixtf 

^ * -> * )v&& \t.mwn t>nx ^ & ^-rtKD^mx' t> j: 

30g. GaP#^ffi2g. NS© F— /1> h t LTSi£0. lmg 
SAtl. ±IESiO,«#*©GaP*eaS«SE«Lfc. 
Z(Dm®&X7-( H#-h*J«fijp©^«kffiK««lx. 
^^B^7K^»fiit'1 : '-ri020'CSTr#ffiL^i„ 1020'CT 
1 20«-«J* U . 3tf U O A * (CGaP^-^a^fiSfn $ 
O-S^/^Wi^gi^T^ai^r^L, 21CftaiLT^ 
U>>A***ifl«SlllKL&ttl8T?GaPiS«t:«tt$-&x 
tf ^ ^ -> ;PriEfi S b , 1 I^Mfiia« CRtfStS t 

C©#feTm&b£:GaPte, »gfrsa«^6#^fc« 

m.W&W^vJ-y'fm (AgNO, (mg) :HN0 3 (cc) :HF 
(cc) :H,0 (cc) =4:3:2:4) TXyfi'i'SfT&K 
fifi:©®^SfTofc<hC15. SS»»7©lS±BB3afctt» 

«^se»bfc«tt6*«!¥fiE-r*t>©©. «*(*]fiicfi^ 
3bsc/^i^gp3cc«tetettasn-r. ¥^EPDaiooof@ 

/cm 2 t*ft©fe{i Sj^50, 000<H/cm ! fcit^i b < {gT 
feLEDffl©figfi*fTt3fc (IS (e) ) . ^rSl/SfiglS 

**»«bfc»«ttffl*©*itt«a«i^< ^ 



( 4 ) 



6 - 1 0 5 7 9 7 



(f) ) . 

KiOieTfl^bfeGaPttlifiLEDtt, 38tt3NSW;SS 
tCfijgLEDX tf * *)U0L&&fr-3 t> © iCit^Tifej 

K±GaPO«f!|-Cwbfc*«. ra«ic*«xtr^*->v 
4#tC. InGaP#CD2Si&£ffl^-5 



{CLED^f^fiScf-SCltiC^O, -tOfttt. ^(C^m^J 

(2) fi£*i«p D DK^^^*#-5^<!:^HilTS>ofe^ 

(3) «*i*ifi!tftA««^ufc»«tt. 

v m**? v fit & © £ * mm -r * ^ t are 

tliH. g§2B(J!gl 121 (c) x8-CS6tifcSS* 
Lit El. ^4i(t «#lSl*ftIlOiIlE^Di'7A. 

bu ss6B»4«*iAiia*«*2ji*r-r*a«**icwK: 

20 H + . 2te£ffll, 3Utt^ftiI, 4 tt 

Itf^ + ytMSi (NS) , 5 text?^->-WUf£ 
SS CPS') . 6«fifi^^T. 



[HI] 



[%2B] 



(b) 



(C) 



(d) 



cf) 



-I 



g77^ g777> I 




' ,3 

■&mvf77i vfrx vtm f^m 



[SS4H] 




as us 



i 



( 5 ) 



#^¥6 - 1 0 5 7 9 7 



2j0- 




f Q5 ~ 
5 - 

1 1 1 1 1 I I -LI I I I ■ I I I I I ) 

io 3 /o 4 v 5 

epd (*@/an2) 

[*6H] 




